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Thesis entitled “stereoselective syntheses of some bioactive piperidine and indolizidine alkaloids” contains four chapters. Chapter I describes representative examples of all sub classes of alkaloids and their biological potentials. Alkaloids, in today’s nomenclature are identified as organic nitrogen bases from botanical origin (although that is strictly not true as also in the Animal Kingdom alkaloids occur). The name “alkaloid” comes from the Arabic word for ash “al-qali”. Alkaloids are produced by a large variety of organisms, including bacteria, fungi, plants and animals and are part of natural products (also called as secondary metabolites). Many of the earliest isolated pure compounds with biological activity were alkaloids. The nitrogen generally makes the compound basic and many of the alkaloids do have valuable pharmaceutical properties. 
Chapter II devided into Part A and Part B. Part A describes the stereoselective total syntheses of (2R, 6S) isosolenopsin A & (2S, 6R) isosolenopsin. Isosolenopsin A and isosolenopsin are perhaps the best examples of 2,6-cis-disubstituted compounds which have been isolated from the venom of fire ants of the genus Solenopsis. These compounds exhibit cytotoxic, hemolytic, necrotic, antibacterial, insecticidal, antifungal and anti-HIV properties. In addition, these compounds were also found to block the neuromuscular transmissions, while isosolenopsin A at low concentrations reduces the mitochondrial respiration and uncouples oxidative phosphorylation through the inhibition of Na+ and K+ATPases.
Our synthesis started with dodecanal, which was subjected to Keck allylation with allyltributyltin in the presence of (S)-BINOL and Ti(OiPr)4 to produce homoallylalcohol . The optical purity of was found to be 92% ee by chiral HPLC. Activation of 2° hydroxyl group as tosyl ester (OTs) followed by cross metathesis reaction with methyl vinyl ketone using Grubb’s 2nd generation catalyst (5 mol%) in DCM at 40 °C afforded α, β-unsaturated ketone in good yield. The stereochemistry of the double bond of compound was confirmed as E by the large coupling constant (J = 16 Hz) from the 1H NMR spectrum. The treatment of α, β-unsaturated ketone with NaN3 in DMF at 70 °C afforded azido compound in excellent yield. Finally, one pot reductive amination followed by diastereoselective cyclization using Pd/C (10%) afforded (2R, 6S) isosolenopsin A in good yield. Similarly, decanal was subjected to Keck allylation with (R)-BINOL followed by activation of 2° hydroxyl group, cross metathesis reaction with methyl vinyl ketone, nucleophilic displacement with NaN3 and finally, one pot reductive amination followed by diastereoselective cyclization using Pd/C (10%) afforded (2S, 6R) isosolenopsin.
Part B deals with the Gallium (III) chloride catalyzed Sakurai reaction of α-amido sulfones with allyltrimethylsilane, which produces homoallylic amines in high yields at room temperature and their application towards the synthesis of 2, 6-di substituted piperidine alkaloids. 
Products of Sakurai reaction were subjected to Cross Metathesis in dichloromethane with methyl vinyl ketone in the presence of Grubb’s second-generation catalyst to afford α, β-unsaturated ketones. The stereochemistry of the double bond of the compounds was confirmed as E by the coupling constant (J = 17 Hz) from the 1H NMR spectrum. Finally, cyclization through reductive amination in the presence of Pd/C under hydrogen atmosphere afforded 2,6-disubstituted piperdine alkaloids.
Chapter III describes the stereoselective total synthesis of alkaloid (+)-241 D. 4-hydroxy-2,6-disubstituted piperidine alkaloid, dendrobate alkaloid 241D, isolated from methanolic skin extracts of Panamanian poison frog Dendrobates speciosus and Dendrobates pumilio and posses potent biological activity. Synthetic racemic alkaloid 241D and the parent 4-piperidone were found to be potent inhibitors for binding of perhydrohistrionicotoxin to nicotinic receptor channels of electroplax membranes. In addition, it has also been found that racemic alkaloid 241D blocks the action of acetylcholine by a non-competitive blockade of the nicotinic receptor channel complex.
Decanal was subjected to an enantioselective Maruoka allylation using titanium complex (S,S)-BINOL to furnish the homoallylic alcohol with an excellent enantioselectivity of 98% ee (determined by chiral HPLC). Protection of homoallylalcohol as the tosyl ester (TsCl, pyridine, DMAP, CH2Cl2, 92% yield) followed by reaction with NaN3 in DMF at 70 oC led to the azide intermediate in good yields. The azide was then reduced to an amine using LiAlH4 followed by protection with Cbz-Cl to afford the protected homoallylamine. Sharpless asymmetric dihydroxylation of with Ad-mix-β in (1:1) aqueous t-BuOH at 0 oC afforded diols in 80:20 ratio as inseparable diastereomeric mixture, whose diastereomeric ratio was determined by chiral HPLC. Diol mixture was subjected to one-pot epoxidation followed by ring opening with vinyl magnesium bromide (Forsyth’s protocol) to afford homoallyl alcohols as separable diastereomers in 70% yield. These diastereomers were separated by the flash chromatography to yield pure compounds. A Wacker oxidation of gave corresponding carbonyl compound in 85% yield. Finally, reductive amination followed by diastereoselective cyclization in presence of 10% Pd/C in ethyl acetate under H2 atmosphere led to the title compound. 
Chapter IV describes the synthesis of (+)-(8R, 8aR)-perhydro-8-indolizidinol. Chiron approach of this molecule commenced from commercially available D-Mannitol. Indolizidine alkaloids, with their wide range of structural and stereochemical features, is large class of natural products that have, over the year, provoked an extraordinary amount of activity by synthetic organic chemists. Many of the synthetic and natural indolizidines have displayed important biological activities which can find a variety of applications in the field of pharmaceuticals and material science. 
Intramolecular hydroboration-cycloalkylation of the azido-olefin leads to the pyrrolidine ring in hydroxyl indolizidine. Cyclohexylidine group was deprotected with aqueous TFA to yield diol in moderate yield. Selective protection of diol was achieved with TsCl, Bu2SnO, DCM and Et3N in 3 h to give mono tosylated compound. Subsequent conversion of mono tosylated compound to corresponding epoxide with NaH, THF at 0 oC in 30 min. Treatment of epoxide with allyl magnesium bromide in the presence of CuI in THF at –40 oC afforded secondary alcohol in excellent yield. Further, ozonolysis of hydroxy compound was smoothly carried out in dry DCM at –78 oC to obtain aldehyde (immediately converted to hemiacetal) without further purification subjected to reduction with NaBH4 to yield diol in good yield. Diol was converted to monotosylated compound using TsCl in Pyridine at 0 oC. Finally, reductive amination followed by cyclization of mono tosylated compound of (with out further purification) in hydrogenation conditions afforded hydroxy indolizidine alkaloid in excellent yield.



